Type of cell death induced by various metal cations in cultured human gingival fibroblasts.
Metal ions are released from casting alloys and cause damage to cell structures and local inflammation. However, the cytotoxic mechanism and the type of cell death induced in human gingival fibroblast (HGF) by contact with dental metals have not been well characterized. Here the cytotoxicity of eight metals against HGF was investigated. Cytoxicity of metals against HGF was in the following order: Ag(NH(3))(2)F (most cytotoxic)>AgCl>CuCl(2)>CuCl, CoCl(2)> NiCl(2)>FeCl(2), FeCl(3) (least cytotoxic). None of the metals showed any apparent hormetic growth stimulation at lower concentrations, except for Ag(NH(3))(2)F at 20 or higher population-doubling level of HGF. The sensitivity of HGF against Ag(NH(3))(2)F was reduced during in vitro aging, similar to previous report with sodium fluoride. Contact with Ag(NH(3))(2)F for only one hour induced irreversible cell death, whereas longer duration of contact with AgCl or CuCl(2) was necessary to induce irreversible cell death. These metals induced neither DNA fragmentation nor caspase-3 activation. Pan-caspase inhibitor (Z-VAD-FMK) and autophagy inhibitors (3-methyladenine, bafilomycin) did not apparently affect the cytotoxicity of metals, when corrected for the effect of inhibitor alone on growth. We also found that Ag(NH(3))(2)F induced much higher cytotoxicity than AgCl in mouse osteoblastic cell line MC3T3-E1, possibly inducing necrosis. These data suggest the importance of cautious application of Ag(NH(3))(2)F to the oral cavity.